Efficient gene delivery by urocanic acid-modified chitosan.
Nonviral delivery systems for gene therapy have been increasingly proposed as safer alternatives to viral vectors. Chitosan is considered to be a good candidate for the gene delivery system since it is already known as a biocompatible, biodegradable, and low toxic material with high cationic charge potential. However, the use of chitosan for gene delivery is limited due to low transfection efficiency. To enhance the transfection efficiency, water-soluble chitosan (WSC) was coupled with urocanic acid (UA) bearing imidazole ring which can play the crucial role in endosomal rupture through proton sponge mechanism. The urocanic acid-modified chitosan (UAC) was complexed with DNA, and UAC/DNA complexes were characterized. The sizes of UAC/DNA complexes under physiological condition (109-342 nm) were almost same as those of chitosan-DNA complexes. UAC also showed good DNA binding ability, high protection of DNA from nuclease attack, and low cytotoxicity. The transfection efficiency of chitosan into 293T cells was much enhanced after coupling with UA and increased with an increase of UA contents in the UAC.